Hepatotoxicity of sodium valproate in ornithine transcarbamylase-deficient mice.
Susceptibility to sodium valproate (SV) hepatotoxicity was investigated in male sparse-fur mutant (spf/Y) mice with X-linked ornithine transcarbamylase (OTC) deficiency, as compared to normals (+/Y). SV was given in drinking water, in increasing concentrations of 0, 0.05, 0.15 and 0.25%. Actual SV intake was similar in both groups. There were no significant changes in orotate excretion, but alpha-amino nitrogen increased progressively with SV intake in both groups. Valproate-treated animals also had a significant increase in hepatic carbamyl phosphate synthetase-I (CPS-I) activity. OTC-deficient spf/Y mice showed 33% mortality and morbidity at 0.05-0.15% valproate, while normal mice remained non-symptomatic. spf/Y Mice also showed a higher incidence of hepatocellular necrosis, microvesicular steatosis and polymorphic infiltration. Centrilobular necrosis was seen only in symptomatic OTC-deficient mice, indicating an idiosyncratic hepatotoxic response which may be different from the dose-related effects seen in all SV-treated mice. Electron microscopy of liver sections from severely affected spf/Y mice showed marked abnormalities of mitochondria, which appeared swollen or rounded. The rough endoplasmic reticulum was dilated and filled with a flocculent material. It is postulated that the idiosyncratic response in OTC-deficient mice may be caused by an interaction between a metabolic aberration of mitochondria and toxic metabolites of valproate.